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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an apparatus 
and a method for easily removing a BGA/CSP (ball grid 
array/chip size package) semiconductor package from a 
printed wiring board. 

SOLUTION: A solder heating member 1 is inserted to a 
space S between a lower side plane of a semiconductor 




package and a printed wiring board 3, wherein the solder ^^^/ i^^^^K^-^ 
heating member 1 is capable of contacting a part of the 
soldered joints 4 to heat and melt the solder and is 
capable of moving along the space, and a solder 
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conduct melting and removal of the solder. Meanwhile, a 
suction tool 6 holds the semiconductor package 2, and 

after the solder is removed, transfers the semiconductor package 2 from the printed wiring 
board 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** snows m e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solder joint group between the undersurface of a semiconductor package characterized by 
providing the following and the printed-circuit board with which this semiconductor package was 
mounted is removed. It is removal equipment of a semiconductor package to which the account package 
of removal back to front is furthermore moved. It is inserted in the crevice between the undersurface of 
the aforementioned semiconductor package, and the aforementioned printed-circuit board, and a part of 
aforementioned solder joint group is contacted, and melting of a part of this joint group is heated and 
carried out, and the aforementioned crevice is met, and it is [ the solder heating unit which can move, 
and ] the aforementioned crevice. The solder removal section which advances into the portion in which 
the solder joint group carried out [ aforementioned ] fusion, and carries out the adsorption treatment of 
this fusion part. The package maintenance means to which the account semiconductor package of back 
to front from which the aforementioned semiconductor package was held and solder was removed while 
melting and the adsorption treatment of the aforementioned solder were performed is moved from a 
printed-circuit board. 

[Claim 2] Removal equipment of a semiconductor package according to claim 1 which has the exoergic 
section by which the aforementioned solder heating unit was formed in the size and the configuration 
which can be inserted in the aforementioned crevice, and was connected to this heating unit, and the 
driving source which counters and moves the aforementioned solder heating unit to the aforementioned 
soldered joint section in parallel with the aforementioned printed-circuit board along the aforementioned 
crevice. 

[Claim 3] Removal equipment of a semiconductor package according to claim 1 which the 
aforementioned solder removal section knits and carries out the group of the metaled thin line, and is : 
formed in band-like [ of the size and configuration which can be inserted in the aforementioned crevice / 
endless ]. 

[Claim 4] Removal equipment of a semiconductor package according to claim 3 whose thin line of the 
metal which forms the aforementioned solder removal section is copper wire. 

[Claim 5] Removal equipment of a semiconductor package according to claim 3 or 4 with which flux for 
promoting the capillarity to melting solder is given to the thin line of the metal which forms the 
aforementioned solder removal section. 

[Claim 6] Removal equipment of a semiconductor package according to claim 1 formed with the metal 
plate with which the aforementioned solder removal section has a wettability good wash layer to melting 
solder on a front face. 

[Claim 7] The solder joint group between the undersurface of a semiconductor package and the printed- 
circuit board with which this semiconductor package was mounted is removed. It is how to remove the 
semiconductor package to which the account package of removal back to front is furthermore moved. 
The aforementioned semiconductor package is held by the package maintenance means, in the crevice 
between the undersurface of the aforementioned semiconductor package, and the aforementioned 
printed-circuit board Contact the aforementioned solder joint group arranged in the shape of a matrix, 
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insert the solder heating unit for heating and carrying out melting of a part of this joint group, and the 
aforementioned solder heating unit is moved along the aforementioned crevice. Contact eye the 1st train 
of the aforementioned solder joint group, and melting of eye this 1st train is started. Hold the 
aforementioned solder heating unit to eye the 1st train of the fixed time and aforementioned solder joint 
group, and eye this 1st train is fused completely. In order for a part of solder removal section which the 
aforementioned solder heating unit knit and carried out the group of the metaled thin line to band-like 
after starting the aforementioned movement after fixed time progress, and was formed in endless to 
carry out the adsorption treatment of the solder which eye the 1st train of the above fused by capillarity 
Advance into the portion which carried out [ aforementioned ] fusion in the aforementioned crevice, and 
the adsorption treatment of this fusion part is started. After the aforementioned solder removal section 
moves to the position of the solder joint group which carried out [ aforementioned ] account fusion of 
1st train impending, Carry out a fixed time halt, carry out the adsorption treatment of the portion which 
carried out [ aforementioned ] fusion, and the aforementioned solder heating unit moves between eye the 
1 st train of the aforementioned solder joint group, and eye the 2nd train. It stops until the 
aforementioned solder removal section cancels a halt of the aforementioned fixed time and starts 
movement again at least. After the aforementioned solder removal section carries out flattening of the 
adsorption treatment of the portion which carried out [ aforementioned ] fusion, and the mounting pad 
on the aforementioned printed-circuit board, It moves between eye the 1st train of the aforementioned : 
solder joint group, and eye the 2nd train, and a fixed time halt is carried out. further the aforementioned 
solder removal section The portion which adsorbed the solder which carried out [ aforementioned ] 
fusion is moved to heating suction circles, the aforementioned heating suction section Heat the solder in 
which the aforementioned solder removal section carried out [ aforementioned ] adsorption, and solder 
is made to remelt. Carry out forcible suction of the melting solder according to a compulsive suction 
mechanism, and the aforementioned solder removal section is made pure. After repeating each 
aforementioned process furthermore and sucking up the melting solder of the account solder joint group 
of n-th train impending, the aforementioned solder heating unit and the aforementioned solder removal 
section are moved out of the aforementioned semiconductor package, by the aforementioned package 
maintenance means How to remove a semiconductor package which removes the aforementioned ' \- 
semiconductor package from the aforementioned printed-circuit board. ; . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows me wor d which can not be translated. 

3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to removal of a ball 
grid array and a chip-size package about the removal equipment and the method of removing of a 
semiconductor package. 
[0002] 

[Description of the Prior Art] The removal equipment and the method of removing of a semiconductor 
package the conventional ball grid array and chip-size package (it is hereafter called BGA/CSP for 
short) type are explained with reference to drawing 6 and drawing 7 . 

[0003] BGA/CSP type the conventional removal equipment and the conventional method of removing 
of a semiconductor package As shown in drawing 6 , to a printed-circuit board 3 by heating at the nozzle 
heater 7 from the upper surface of BGA/CSP2 by which soldering mounting was carried out, and 
heating by the tank bottom heater 8 from the rear face of a printed-circuit board 3 After telling heat to 
the solder joint group 4 which exists in the gap between BGA/CSP2 and a printed-circuit board 3 
through BGA/CSP2 and a printed-circuit board 3 and carrying out melting of the solder joint group 4 It 
was what removes BGA/CSP2 from on a printed-circuit board 3 with the adsorption tool 6. 
[0004] By this BGA/CSP type conventional removal equipment and conventional method of removing 
of a semiconductor package, in order to heat the solder joint group 4 to the temperature beyond the 
melting point of solder through BGA/CSP2 and a printed-circuit board 3, BGA/CSP2 and a printed- 
circuit board 3, and other parts further mounted in the neighborhood of BGA/CSP2 will be exposed to 
too much heating. As the result, there were a thermal runaway of BGA/CSP2 which is a candidate for 
removal, and the mounting parts of the neighborhood, and a fault of inducing heat damage, such as 
curvature of a printed-circuit board 3 and torsion, further. 

[0005] The policy which suppresses the curvature at the time of heating and torsion was devised by 
extending the mounting interval of BGA/CSP2 and neighboring mounting parts to the position which 
does not receive the thermal effect of the nozzle heater 17, or curving a printed-circuit board 3, ****ing 
to the prevention fixture 9 through the backup pin 16, being attached, being a spacer 10, and fixing 
firmly as a means to solve this problem, as shown in drawing 7 . 

[0006] Moreover, in BGA/CSP type the conventional removal equipment and the conventional method 
of removing of a semiconductor package, where the solder used for junction on the BGA/CSP mounting 
pad on the printed-circuit board after removing BGA/CSP from on a printed-circuit board is confused, it 
remains. In order to mount BGA/CSP with sufficient quality again on a mounting pad, it is necessary to 
remove a part for the surplus of the residual solder on a mounting pad, and to carry out flattening of the 
solder on a mounting pad. 

[0007] as the method of flattening of the removal for a surplus of the conventional residual solder, and 
the solder on a mounting pad » a stranded copper wire ~ beforehand - flux - applying -- this - the 
surplus solder portion on a mounting pad ~ guessing ~ the solder from the top it heated with the 
trowel, melting of the solder was carried out, and, generally the method of sucking up melting solder to 
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a stranded copper wire by capillarity was used 
[0008] 

[Problem(s) to be Solved by the Invention] In how to remove the conventional semiconductor package 
shown in drawing 6 mentioned above Since the mounting interval of BGA/CSP2 and neighboring 
mounting parts must be extended to the position which does not receive the thermal effect of the nozzle 
heater 7 A result which increases the component-mounting keepout area in a printed-circuit board 3 is 
brought. Therefore, it sets to the method which it becomes the prevention factor of the improvement in 
packaging density, and there is a fault that it cannot contribute to the miniaturization of electronic 
equipment, and is shown in drawing 7 . Creation of the exclusive fixture according to the mounting 
position of BGA/CSP2 and the configuration of a printed-circuit board 3 is needed, and there is a fault 
that complicated housekeeping, such as installation of the printed-circuit board 3 to an exclusive fixture 
and removal, arises. 

[0009] moreover the method of flattening of the removal for a surplus of the conventional residual 
solder mentioned above, and the solder on a mounting pad ~ solder — the trowel of a trowel ~ previous 
temperature management and heating time management become complicated, and also skill is required 
as work and there is a fault, such as producing evils, such as peeling of the mounting pad by too much 
heating and a circuit pattern injury, with the detailed mounting pad in which BGA/CSP is mounted 
[0010] The purpose of this invention is to offer the removal equipment and the method of removing of 
the BGA/CSP type semiconductor package which packaging density is raised, and contributes to the 
miniaturization of electronic equipment, and does not need creation of the exclusive fixture according to 
the mounting position of BGA/CSP, and the configuration of a printed-circuit board, therefore 
complicated housekeeping, such as installation of the printed-circuit board to an exclusive fixture and 
removal, does not produce, without increasing the component-mounting keepout area in a printed-circuit 
board. 
[0011] 

[Means for Solving the Problem] This invention The removal equipment of a semiconductor package 
The solder joint group between the inferior surface of tongue of a semiconductor package and the 
printed-circuit board with which the semiconductor package was mounted is removed. It is removal 
equipment of a semiconductor package to which the package after removal is furthermore moved. It is 
inserted in the crevice between the inferior surface of tongue of a semiconductor package, and a printed- 
circuit board, and a part of solder joint group is contacted, and melting of a part of joint group is heated 
and carried out, and a crevice is met. The solder heating unit which can move, The solder removal 
section which advances into the portion which the solder joint group fused in the crevice, and carries out 
the adsorption treatment of the fusion part, While melting and the adsorption treatment of solder were 
performed, after holding a semiconductor package and removing solder, it has the package maintenance 
means to which a semiconductor package is moved from a printed-circuit board. 
[0012] The exoergic section which the solder heating unit was formed in the size and the configuration 
which can be inserted in a crevice, and was connected to the heating unit, and the driving source which 
counters and moves a solder heating unit to the soldered joint section in parallel with a printed-circuit 
board along a crevice are prepared. The solder removal section knits and carries out the group of the 
metaled thin line, and is formed in band-like [ of the size and configuration which can be inserted in a 
crevice / endless ]. Copper wire is suitable for the thin line of the metal which forms the solder removal 
section, and flux for promoting the capillarity to melting solder is given to the thin line of the metal 
which forms the solder removal section. Furthermore, the solder removal section may be formed in a 
front face with the metal plate which has a wettability good wash layer to melting solder. 
[0013] This invention The removal equipment of a semiconductor package As mentioned above, since 
the heating unit which is directly contacted only in the soldered joint section and fuses solder, and the 
removal section which removes the fused solder were prepared, The ** which does not do heat damage 
to other parts and printed-circuit boards itself which has already been mounted on the printed-circuit 
board, Can remove BGA/CSP and the solder in which melting was carried out by the heating unit 
further again by the solder removal section arranged in the same equipment as a heating unit By sucking 
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up a part for the surplus of the solder used for junction, without contacting a direct mounting pad The 
same equipment can perform at the continuous process simultaneously with removal of BGA/CSP, 
without giving a mechanical and thermal load to a mounting pad, since flattening of the solder on a 
mounting pad becomes possible. 
[0014] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the tropia schematic drawing of main portions showing the 
composition of the 1st of the gestalt of operation of the removal equipment of the semiconductor 
package of this invention. 

[0015] In drawing 1 , soldering mounting of semiconductor package BGA/CSP2 is carried out by the 
solder joint group 4 at the printed-circuit board 3. The solder joint group 4 is formed in the crevice S 
between the inferior surface of tongue of BGA/CSP2, and the upper surface of a printed-circuit board 3 
in the shape of a matrix. The size of this crevice S is about less than 0.3mm in the case where less than 
0.5mm and a terminal interval are the 0.8mm pitches CSP in the case where a terminal interval is 
generally the 1.27mm pitch BGA. 

[0016] A heating unit 1 is formed from a long and slender linear conductor, and is formed by two 
vertical section part la perpendicularly held from the width of face of semiconductor package 
BGA/CSP2 from the exoergic section prepared in the driving source A mentioned later to the printed- 
circuit board 3 at latus interval, and level partial lb which connects a part for a point The configuration 
of level partial lb contacts the solder joint group 4 which has the configuration and size which can be 
inserted in the crevice S mentioned above, and was given to the crevice S between BGA/CSP2 and a 
printed-circuit board 3, and is heated by the exoergic section more than the temperature which can be 
fused, i.e., the melting point of solder. 

[0017] Drawing 3 is the side elevation seen from the right-angled direction to the travelling direction 
which shows the detail of the heating unit 1 circumference. The heating unit 1 is heated in 250 to 300 
degrees C by the exoergic section 12 prepared in the driving source A13. The direction of an arrow 
moves by the driving source A, and a heating unit 1 and the exoergic section 12 perform melting of the 
solder joint group 4. 

[0018] By the driving source A, a heating unit 1 counters the solder joint group 4, and moves the crevice 
S between BGA/CSP2 and a printed-circuit board 3 to BGA/CSP2 and a printed-circuit board 3 in 
parallel. A heating unit 1 fuses at a time one train of solder joint groups 4 which exist in the crevice S 
formed between BGA/CSP2 and the printed-circuit board 3 in the shape of a matrix, moving with the 
exoergic section 12 by the driving source A in the crevice S which BGA/CSP2 and a printed-circuit 
board 3 accomplish. 

[0019] The solder removal section 5 has the configuration and size which can be inserted in the crevice 
S which is prepared behind [ travelling-direction ] a heating unit 1, and knits and carries out the group of 
the metal thin line, and BGA/CSP2 and a printed-circuit board 3 accomplish. As for the metal thin line 
of this solder removal section 5, it is desirable that the capillarity of melting solder is copper which is 
easier to be obtained. Furthermore, when promoting the capillarity of melting solder, it is desirable that 
flux makes it have applied or sunk in beforehand. Like a heating unit 1, the solder removal section 5 
counters the solder joint group 4, and moves in parallel with BGA/CSP2 and a printed-circuit board 3 in 
the crevice S which BGA/CSP2 and a printed-circuit board 3 accomplish by the driving source B (un- 
illustrating). It carries out flattening of the pad for BGA/CSP mounting on a printed-circuit board 3, the 
solder removal section 5 attracting at a time one train of solder of the solder joint group 4 in which 
existed in the crevice S which BGA/CSP2 and a printed-circuit board 3 accomplish in the shape of a 
matrix, and melting was carried out by the heating unit 1 using the capillarity of melting solder, and 
absorbing the solder joint group 4 moving by the driving source B (un-illustrating) in the crevice S 
which BGA/CSP2 and a printed-circuit board 3 accomplish. 

[0020] Drawing 4 is the side elevation seen from the travelling direction which shows the surrounding 
detail of the solder removal section 5. When it is beltlike, and is formed in endless and solder ******** 
of the solder joint group of one train is completed, the solder removal section 5 rotates in the direction of 
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an arrow by the attaching part 14 which guides endless right and left, and the driving source C15 
prepared in the heating suction section 7, holding an endless configuration, and moves the portion which 
sucked up solder into the heating suction section 7. Heat the portion which sucked up the solder of the 
solder removal section 5 in the heating suction section 7 at the temperature beyond the melting point of 
solder, solder is made to remelt, forcible suction of the melting solder is carried out according to a 
compulsive suction mechanism (un-illustrating), and the solder removal section 5 is made pure. 
[0021] Under melting of the solder joint group 4 by the above-mentioned heating unit 1, the adsorption 
tool 6 adsorbs the mould section of BGA/CSP2, and it dissociates and the solder joint group 4 by the 
solder removal section 5 sucks up, and BGA/CSP2 is held to inside, maintaining the size of the crevice 
S between always level and the first stage to a printed-circuit board 3. When separation of all the 
soldered joint sections is completed, the adsorption tool 6 goes up by the driving source D (un- 
illustrating), and removes BGA/CSP2 from a printed-circuit board 3. 

[0022] Drawing 5 is the same drawing as drawing 1 of the solder removal section 5 which shows the 
gestalt of the 2nd operation. Solder removal section 5a is formed with the sheet of the long and slender 
metal which has the configuration which can be inserted in the crevice S which BGA/CSP2 and a 
printed-circuit board 3 accomplish, and a size, and plating of the metal excellent in the solder kinky 
thread tee, for example, Au, Ag, Sn, etc., is given to the front face. In this example, flattening of removal 
of surplus solder and the solder on a mounting pad is performed for the solder joint group 4 in which 
melting was carried out by the heating unit 1 using the wetting flare of solder to a solder removal section 
5a front face. Other composition and operation are the same as that of the gestalt of the 1st operation. 
[0023] Next, operation of the gestalt of this operation is explained with reference to drawing 2 . In 
drawing 2 (a), a heating unit 1 is inserted in the crevice S between BGA/CSP2 and a printed-circuit 
board 3, and it heats to the temperature which can fuse the solder joint group 4 which exists in Crevice 
S. Specifically, it is heated by the range of 250 to 300 degrees C. The adsorption tool 6 carries out 
adsorption maintenance of BGA/CSP2 in the regular position so that there may be no bird clapper 
narrowly or widely from an initial size about the size of the crevice S between above-mentioned 
BGA/CSP2 and a printed-circuit board 3 to accomplish. 

[0024] Next, in drawing 2 (b), a heating unit 1 starts melting of solder joint group 4a of eye the 1st train 
by moving in the direction of an arrow by the driving source A (un-illustrating), contacting solder joint 
group 4a of eye the 1st train exist in the crevice S which BGA/CSP2 and a printed-circuit board 3 
accomplish, and transmitting heat. Since a heating unit 1 carries out melting of the solder joint group 4a 
of eye the 1st train completely, it stops between the fixed holding times set up beforehand by control of 
a driving source A (un-illustrating) in the center position of solder joint group 4a of eye the 1st train 
were set up beforehand. 

[0025] Next, in drawing 2 (c), a heating unit 1 starts movement in the direction of an arrow along 
Crevice S by the driving source A (un-illustrating), after passing the above-mentioned fixed holding 
time set up beforehand. The solder removal section 5 moves in the direction of an arrow by the driving 
source B (un-illustrating), contacts solder joint group 4a of eye the 1st train of the melting state in 
Crevice S, and by capillarity, melting solder sucks it up and it starts ****. In this case, when the solder 
removal section 5 starts movement by the driving source B, it is after the time of a halt of fixed time 
being canceled by control of a driving source A, and the above-mentioned heating unit 1 starting 
movement again. 

[0026] Next, in drawing 2 (d), in order for solder joint group 4a of eye the 1st train of a melting state to 
inhale and to perform **** more certainly, the solder removal section 5 stops between the fixed holding 
times set up beforehand by control of a driving source B (un-illustrating), after moving to the center 
position of solder joint group 4a of eye the 1st train were set up beforehand. A heating unit 1 stops 
between the fixed holding times set up beforehand, after moving by control of a driving source A (un- 
illustrating) to the mid-position of solder joint group 4a of eye the 1st train were set up beforehand, and 
solder joint group 4b of eye the 2nd train, in this case, the solder removal section 5 the maximum in the 
halt holding time of a heating unit 1, and above-mentioned - control of a driving source B (un- 
illustrating) -- halt maintenance - release - it is until it starts movement again 



http://www4.ipdl j po.go j p/cgi-bin/tran_web_cgi_ejje 5/6/03 



Page 5 of 5 



[0027] Next in drawing 2 (e), the solder removal section 5 is set to the halt holding time. The solder of 
solder joint group 4a of eye the 1st train it is in a melting state sucks up, and solder flattening of the 
BGA/CSP2 mounting pad on a printed-circuit board 3 is completed, by control of a driving source B 
(un-illustrating) After carrying out a parallel displacement to the mid-position of solder joint group 4a of 
eye the 1st train were set up beforehand, and solder joint group 4b of eye the 2nd train, movement 
between the fixed holding times set up beforehand is stopped. The solder removal section 5 moves the 
portion which sucked up the solder of soldered joint section 4a of eye the 1st train by the driving source 
C (un-illustrating) into the heating suction section 7, after move stopping in parallel. Heat the portion 
which sucked up the solder of the solder removal section 5 in the heating suction section 7 at the 
temperature beyond the melting point of solder, solder is made to remelt, forcible suction of the melting 
solder is carried out according to a compulsive suction mechanism (un-illustrating), and the solder 
removal section 5 is made pure. The portion which touches the solder joint group of the solder removal 
section 5 is always kept pure by this operation. A heating unit 1 starts movement in the direction of an 
arrow again by control of a driving source A, touches solder joint group 4b of eye the 2nd train exist in 
Crevice S, and starts melting. 

[0028] Henceforth, by repeating operation from drawing 2 (b) mentioned above to drawing 2 (e) to 4n of 
solder joint groups of eye the n-th train, all the solder joint groups 4 that exist in the crevice S which 
BGA/CSP2 and a printed-circuit board 3 accomplish separation [ melting and ] - Suck up, and solder 
flattening of the BGA/CSP2 mounting pad on a printed-circuit board 3 is completed (refer to drawing 2 

(0). 

[0029] In drawing 2 (f), after the melting solder of 4n of solder joint groups of eye the n-th train exist in 
the crevice S between BGA/CSP2 and a printed-circuit board 3 to accomplish sucks up, and the solder 
removal section 5 completes **** and moves by the driving source B (un-illustrating), it goes up in the 
state [ that only the distance in which the adsorption tool 6 was beforehand set up in the direction of an 
arrow by control of a driving source D (un-illustrating) has adsorbed BGA/CSP2 ]. This completes 
removal of BGA/CSP2 from the printed-circuit board 3 by the method of this invention. 
[0030] 

[Effect of the Invention] As explained above, this invention is set in the crevice between a 
semiconductor package inferior surface of tongue and a printed-circuit board. The heating unit which is 
directly contacted only in the soldered joint section and fuses solder, and the removal section which 
removes the fused solder are prepared, and these are moved by turns, a solder joint group Melting, since 
it was made to remove, without doing heat damage to the parts and the printed-circuit board itself which 
is the others already mounted on the printed-circuit board as the first effect it becomes unnecessary for 
the effect that BGA/CSP can be removed to devise the measure which prevents the heat damage to a 
dovetail, therefore other parts and printed-circuit boards itself The need of specifically preparing the 
component-mounting keepout area in consideration of the heat damage at the time of BGA/CSP removal 
in the circumference in which BGA/CSP is mounted on a printed-circuit board, and its rear face can be 
lost, improvement in packaging density of a printed-circuit board can be realized, and it can contribute 
to the miniaturization of electronic equipment as the result. Moreover, it is effective in the ability to 
suppress curvature of a printed-circuit board, a pattern injury, etc. by heating at the time of BGA/CSP 
removal. 

[003 1] The second effect is the point that it can carry out simultaneously at the process which was not 
made to produce pad peeling, a circuit pattern injury, etc., and continued with the same equipment as 
removal of BGA/CSP, without giving a mechanical and thermal load to a mounting pad for flattening on 
the mounting pad with which BGA/CSP was soldered on the printed-circuit board. The reason is that 
flattening of the solder on a mounting pad becomes possible by sucking up a part for the surplus of the 
solder used for junction in the solder which carried out melting in the heating unit, without contacting a 
direct mounting pad by the solder removal section arranged in the same equipment as a heating unit. 

[Translation done.] 
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